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Iodination of chromatophores from R. capsulata results in heavy labelling of the H-subunit (Fig. la) . In contrast, the Hsubunit of R. sphaeroides is only very weakly labelled (Fig. 16 ). Previous studies with R. sphaeroides using antibodies to the reaction centres (Valkirs et al., 1976) and proteolysis (Hall et al., 1978) and with Rhodospirillum rubrum using radioiodination (Zurrer et al., 1977) and proteolysis (Oelze, 1978) showed that the H-subunit was exposed at the outside of chromatophores. The lack of labelling in the H-subunit with chromatophores of R. sphaeroides is not due to shielding by the ATPase (cf. Reed et al., 1975) , since a similar labelling pattern is found with sonicated membranes (ATPase removed). This illustrates one of the problems with using a single localization technique, where the lack of labelling can be assigned to either an intramembrane location or an absence of available groups on the exposed parts of the polypeptide under study. In this case, since antibodies to the H-subunit of R. sphaeroides reaction centres react with chromatophores, we prefer the latter explanation.
The M-subunits of the reaction centres of both R . capsulata and R . sphaeroides are labelled in chromatophores. Previous immunological studies with chromatophores from R. sphaeroides produced contradictory results. Steiner et al. (1 974) found no reaction of anti-(L + M subunits) with chromatophores, whereas Feher & Okamura (1976) reported strong cross-reactions with both sides of the membrane.
The incorporation of radioactivity into spheroplasts was rather low (only 30% of the specific activity obtained with chromatophores) and so interpretation of the spheroplast results is not reliable. However, it seems likely that the slight labelling of the H-and M-subunits in the spheroplasts reflects the presence of a few broken vesicles.
We conclude from the present study that the H-and M-subunits are exposed at the cytoplasmic side of the membrane. In the absence of positive data on the L-subunit, its location remains unassigned. This work was supported by a grant from the Science Research Council, whose financial assistance is gratefully acknowledged. (Leach, 1978) was also used in some studies. Cultures were maintained on glucose agar plates and were subcultured every 2 weeks. Glucose agar contained, per dm3: MgSO,, 0.2g; CaC1,,6H20, 0.1 g; FeCI,, 0.07 g; NaMo0,,2H,O, 0.005 g; glucose, 15 g; Oxoid agar no. 1, 15 g, and 40cmJ of 0.2 M-KH,PO,/Na,HPO, buffer, pH 7.4. Broth cultures were grown in 100crn3 portions of medium in 250cm3 conical flasks and were incubated, without agitation, at 28OC for 5 days.
Nitrogenase was measured by an acetylene reduction assay. Organisms were harvested from late exponential phase cultures grown on glucose broth by centrifugation and resuspended in fresh medium (10-20mg of cell protein/cm3). Portions (5 cm3)
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were placed in 15cm' bottles and gassed with helium. The bottles were capped with Suba-Seal closures (William Freeman, Barnsley, Yorks., U.K.) and 0, was injected to the required atmospheric PO,. Finally 1 cm3 of acetylene was added to each bottle and excess pressure vented. The bottles were incubated at 25OC without shaking for 180-330min and gas samples (1 cm') were removed for ethylene analysis by g.1.c. as described by Hill & Postgate (1969) using a Pye-Unicam GCV gas-liquid chromatograph. Ethylene-peak heights were recorded and compared with standards. In certain experiments, the organisms were suspended in glucose medium supplemented with Dinoseb. Nitrogenase was isolated as described by Burns et al. (1970) and protein was determined as described by Lowry et al. (195 1) with bovine serum albumin as standard.
All cultures of micro-organisms used in this study showed an obligatory requirement for 0, to support nitrogen fixation. Incubation of cultures under anaerobic conditions severely restricted nitrogenase activity as measured by the acetylene-reduction assay procedure. Optimal rates of nitrogenase activity were achieved at PO, values of 6.08-30.2 kPa (0.06-0.3 atm). Although each organism differed slightly, the general pattern of a broad optimum was observed with each strain and a PO, value of 15.1 kPa (0.15 atm) was found satisfactory in all cases.
The effects of Dinoseb on nitrogenase activity in the cultures incubated at this 0, tension are reported in Table 1 . Low concentrations (5p.p.m.) of Dinoseb had little effect on Azotobacter vinelandii N.C.I.B. 8789 and Azomonas macerocytogenes N.C.I.B. 10958 and were without effect on Azomonas agilis N.C.I.B. 9434 and Azotobacter vinelandii (Leach) . Surprisingly, Dinoseb at low concentrations stimulated acetylene reduction by Azotobacter vinelandii (N.C.I.B. 8660) and Beijerinckia 
